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Abstract
between RA and HLA-DR antigens in their
Evidence has suggested a genetic link between respective populations.1' 12 The association of
the HLA-DR4 phenotype and rheumatoid DR4 and RA is more obvious with seropositive
arthritis (RA), particularly in its seropositive disease,3 5 13 however, though remains controform. Such an association varies among dif- versial for seronegative RA.7 13A5 Finally, other
ferent ethnic groups and remains controversial antigens may contribute, together with those
for seronegative patients. Data obtained for a defining DR specificities, to the risk of acquiring
group of 64 Chilean patients with RA (46 the disease. For instance, HLA-DR4 is in
seropositive, 18 seronegative), as defined by linkage disequilibrium with the DRw53 and
the 1987 criteria of the American Rheumatism DQw3 antigens, forming a haplotype.'6 These
Association, and for 76 controls are reported antigens predict similar relative risks for RA as
the subtype DR4.3 17-19
here.
All these considerations prompted us to
The prevalence of HLA-DR4 and DR9 was
significantly increased in the group of patients analyse the prevalence of HLA-DR and DQ
considered as a whole. The prevalence of antigens in our own population of patients with
HLA-DR4 was not significantly higher, how- seropositive and seronegative RA as a first step
ever, when seronegative and seropositive towards obtaining relevant information to direct
patients were separately compared with con- our research on the genetic factors involved in
trols. Also, it did not correlate with the the susceptibility to RA in Chilean patients.
severity of the disease within each subgroup
of patients. On the other hand, HLA-DR9
showed a highly significant difference, not Patients and methods
previously described, only for the seropositive Sixty four unrelated patients with RA, classified
patients in comparison with controls. The according to the 1987 revised American Rheuprevalence of DQ specificities showed no matism Association criteria,20 were compared
relevant differences among the groups.
with 76 healthy controls, all living in the
The HLA-DR4 serotype, therefore, is a metropolitan area of Santiago, Chile. Forty six
weak marker for RA and does not differentiate patients had seropositive RA (42 women, four
any subgroup of patients in the Chilean group men), with an average age of 47 years and an
studied. This new finding, indicating an average disease duration of 8 5 years; all had
association between RA and the DR9 antigen, been treated with gold salts, penicillamine, or
may be explained by the suggestion that immunosuppressive agents. Thirty nine (85%)
susceptibility epitopes are shared among dif- of these patients had erosive disease. The
ferent DR molecules. This hypothesis might remaining 18 patients had seronegative RA (16
also account for the variation in the association women, two men), with an average age of 43 1
of DR4 with RA.
years and an average disease duration of 5-5
years. Seven (39%) of these patients had erosive
disease and seven had received gold salts.
Although there is now sufficient evidence to Patients classified as seronegative had had at
indicate that development of rheumatoid least four negative determinations of the latex
arthritis (RA) is genetically linked to the class II agglutination test (normal up to 1/40), one of
region of the major histocompatibility complex,' which had been carried out before their use of
identification of the involved genes has proved long acting remission drugs. HLA-B27 was
elusive. Most reports have pointed to a signifi- negative in the 13 seronegative patients tested.
cant association with the HLA-DR4 antigen.
The 76 normal controls were laboratory
Because of the variability of the HLA poly- personnel and organ donors. HLA determinamorphism distribution among different popu- tions were made with the microcytotoxicity test
lations, however, the prevalence of this antigen described by Terasaki et al.2' Antisera were
in patients with RA cannot be extrapolated purchased from One Lambda (Los Angeles
throughout the world. This limitation is clearly California, USA). The samples were processed
shown by the fact that the reported prevalence in the histocompatibility laboratory at the uniof the DR4 antigen is between 50 and 80% in versity hospital. HLA-DR1 to DRw10, DRw52,
patients with RA and between 15 and 35% in DRw53, and DQwl to DQw3 were determined
controls.27 In some cases a better association in all patients. DRw52, DRw53, and DQ were
has been found with the DRI antigen4 8 9 or determined in 66 of the controls. Prevalences
with both DR4 and DRI antigens.'0 In addition, were compared by the x2 test and a relative risk
other authors have reported no association at all (RR) (odds ratio) was calculated.22
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disease in monozygotic twins23 and by an
association with the HLA-DR4 serotype, seen
especially in seropositive RA.25 3 Studies made
on different populations have shown that DR4
association with RA is not equally distributed
throughout the world. 1 24 Our results strengthen
this suggestion, thus emphasising the limitation
of the DR4 phenotype as a marker for RA
susceptibility.
Although our group of patients had a significant increase in the prevalence of DR4 compared
with controls, this significance disappeared
when seropositive and seronegative patients
were compared as separate groups with the
controls. Even though the RR for both groups
was 1 -8 and 2-7 respectively, and therefore a
positive association cannot be excluded, our
figures are lower than those found in studies
where a positive association is described.2-5 13
Thus it seems clear that the DR4 phenotype
association with our seropositive patients is
weaker than in most other reported studies.
Because the presence of rheumatoid factor is
associated with more severe disease25 it has been
suggested that HLA-DR4 might be a marker
for the severity of the arthritis.3 26 27 It could be
argued then that our seropositive patients had a
mild disease, which would explain their lower
prevalence of DR4. We do not consider this
argument applicable to our population because
most of our patients had erosive disease and, in
addition, our seronegative patients had overall
milder disease but their association with DR4
was stronger (RR=2-7). Furthermore, DR4
could not identify a definite subset of patients in
this group, and erosive disease was equally
distributed among DR4 positive and negative
patients.
Discussion
The validity of the DR4 serotype as a
A genetic basis for RA susceptibility is indicated
by a higher than normal incidence of this susceptibility marker for seronegative RA remains controversial. 14 Some authors have instead
Tabk 1: Prevalence of HLA-DR antigens in patients with reported a significant increase in DRI for this
rheumatoid arthitis (RA) and in controls. The number of subgroup of patients. 13 The reported differences
patients is given with the percentage in parentheses
in the prevalence of DR4 in seronegative
patients may be due in part to the different
HLA
Rheunawid arthritis
Contols
antgwns
(n=76)
criteria used in defining this form of RA. Thus
All RA Seroposime Seronegantie
we used the recent criteria of the American
(n=64) (n=46)
(n=18)
Rheumatism Association and these excluded
DRI
17 (27) 11 (24)
6 (33)
12 (16)
many subjects that otherwise, according to
DR2
15 (23) 10 (22)
5 (28)
23 (30)
DR3
7 (11)
7 (15)
0
20 (26)
former
criteria, might have been classified
DR4
31 (48) 21 (46)
10 (56)
24 (32)*
within this group.
DR5
6 (9)
4 (9)
2 (11)
15 (20)
DRw6
6 (9)
4 (9)
2 (11)
11 (14)
The DRI prevalence was also increased in
DR7
7 (11)
5 (11)
2 (11)
16 (21)
our patients, though this did not reach statistical
DRw8
10 (16)
6 (13)
4 (22)
7 (9)
DR9
10 (16) 10 (22)
0
3 (4)t
significance. Also, a non-significant difference
0
DRwlO
0
0
4 (5)
in the distribution of DRw53 and DQw3
Significant x2 comparisons:
antigens was found. This might be expected as
*DR4: AU RA v controls: p=0-042, RR=2-04.
both antigens are linked to DR4,28 and a recent
tDR9: All RA v controls: p=0-017, RR=4-51.
study shows that neither of them was increased
in patients with RA who did not have DR4. 14
Table 2: Prevalnce of HLA-DRw52, DRw53, and DQw
striking finding, not previously described,
antgens in patents with rheumatoid arthtis and in controls. wasA the
significantly greater prevalence of DR9
The number of pat s is given with the percentage in
parenths
found in our seropositive patients. Determination of the relevance of this serotype as a
HLA
Rhewmaoid arthriiis
Controls
marker for RA in our population requires a
anes
(n=66)
AU RA Sropositive Seronegatve
study of a larger number of patients. As
(n=64) (n=46)
(n=18)
discussed below it may be that the DR9 antigen
DRw52 28 (44) 21(46)
7 (39)
49 (74)
of our patients shares with DR4 and DRl
DRw53
34 (53) 25 (54)
9 (50)
38 (58)
antigens some common functionally important
32 (50) 24 (52)
DQwl
8 (44)
34 (52)
13 (20) 11(24)
DQw2
2 (11)
13 (20)
molecular feature. Although it is widely accepted
46 (72) 33 (72)
DQw3
13 (72)
44 (67)
that HLA class II (D region) antigens play a
Results
Table 1 shows the prevalence of the HLA-DR
antigens found in patients with RA and in
controls. Both DR4 and DR9 serotypes showed
significant differences compared with the control group. For DR4 this difference was
significant only when all the patients with RA
were compared with the controls (p=0042).
When the patients were separated according to
the presence of rheumatoid factor the significance was lost (p=0- 118 for the seropositive and
p=0-0571 for the seronegative patients). Analysis of the DR4 association with seropositive RA
gave an RR of 1 8 while for the seronegative
group it was 2-7. On the other hand, even
though the number of patients with DR9 was
small, this serotype showed a highly significant
difference between seropositive patients and
controls (p=0-002, RR=6-76); six out of the 10
DR9 positive patients were also DR4 positive
and none of the seronegative patients had the
DR9 phenotype.
Serotype DRI was increased in the patients,
without reaching statistical significance. The
prevalence of this antigen in the DR4 negative
patients was 32% in the seropositive group and
50% in the seronegative group, compared with
19%/o of the DR4 negative controls (data not
shown). These differences were not significant.
Table 2 shows that the prevalences of DRw52,
DRw53, and DQ antigens were not significantly
different among the groups. Nineteen of the 21
DR4 positive, seropositive patients had the
haplotype DR4-DRw53-DQw3 compared with
seven of the 10 seronegative patients and 17 of
24 controls.
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crucial part in the pathogenesis of RA, the characterise further our population of patients
relation between structure and function of these with RA.
antigens and the susceptibility for RA remains
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